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(54) SILENCER 
(57) Abstract: 

PURPOSE: A silencer is provided to prevent efficiency of a compressor from being lowered according to reducing inflow 
of refrigerant gas by restricting counter flow of refrigerant gas, and to reduce noise with compact structure. 
CONSTITUTION: A silencer is composed of extension spaces(S1 ,S3); small pipes(15.16) connecting the extension 
spaces and an intake port of a cylinder opened and closed by a suction valve; and an interference unit flowing fluid with 
swirling. Vortex is formed according to pulsation of fluid In reciprocating a piston in a cylinder. Spiral sheet members are 
arranged with multiple angle and shape to swirl suction gas. Waves of noise are divided to have different phases, and 
mixed again. Noise having phase difference is generated in sucking refrigerant gas, and offset with interference. The 
noise is minimized, and the efficiency of the compressor is improved with preventing counter flow of suction gas in 
reciprocating the piston. 

copyright KlPO 2002 



Legal Status 

Date of request for an examination (20000612) 
Notification date of refusal decision ( ) 
Final disposal of an application (registration) 
Date of final disposal of an application (20030214) 
Patent registration number (1003788030000) 
Date of registration (20030321) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent ( ) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 



if ■ »1 

yty "<- .11 



4 : *1 

Mr-. 4 

-.V--- 

■ 



1. ^ J 



?r*-: ■■•'■I 

i Mi 

l: t 

3 .....f { 



^2001-0111535 



(19) i:Hg.^&.l^^5IS(KR) 
(12) g;H^5jgS(A) 

(51)Jnt. Cl/ (11) ^OW^^ ^2001-0111535 

F04B 39/00 ( 43) ^;H^7> 2001^12^19^ 



(21) ^gia^ 10-2000-0032153 

(22) m^^X\ 2000^06112^ 



(71) mm2} my^\Ex\^^s\M 

>M M A| 9 § 5 ? 01 21 £ =20«| XI 

(72) ^SX^ ok^^ 



Mm^^M^B=i'=i'S\ qoUlf £603^504^ 

S:»l£i^^A|l1i^§lA^s^AI0fE^el07Sl603^ 
0|oi^ 



Aj M ^ ^ A| ^ *j ^ 7 f ^327-23 
(74) qajoi ofxhg 

(54) 



^ ^^^'loii ±m:^m ^9.^, ^ ^S2j 5«oi£ mu o|a^2| m^^:>\ ^ 

n sf^^^eie a^^^oii oj^m bej^oii eiexi^iTiu 2|z[o| srssz^t ais e^s^i 

£^ ^^3f o^^^^ £|^g^^og o^^^^^ ^.^d4^Bl ^Himoixi ^^go^^i ^dh 

^01 ^^^C\. ccs^, A^:7| ^g:?(o| LH^xli^ ^ B^m:>ll eUSE ^AfE.F §c^o| 

^ OfLldK ah;;} mxFg^K)i|/^o| goijLiXI ^^§01 X-iS[£|Oi g^l^DHSl H\nmO\ ^'-^^011 C£| 

B 2/^:^1 :aM2i efAt£ :?jcii£icK 

£ 2^ g^H ^nii^ g^^^ S^dbg:?|2i S2i ge3£. 

£ 4^ ^ ^nilg ^^^:'12| g^^dl ^^a^£l^ goj^g;,|o| go| g90i£. 

£ 5a LHXI £ 5d^ £ 42| A' ^011 CH&h ^ ^A|OI| = e ^^oj l&g£. 

£ 6ab ^ sgjis:'ioiiA-i ^E^:?^ ei^£ib jijsi Me] :^h^^£oidi. 

£ 6b^ ^ 4:M:'I01|A1 S^EIb PH^£. 

£ 7e ^ ^g2i ja3H I)ejoh goj4,g:?(o| y^oijg SO] gcF2£. 

** £sei ^^di qjof «^o| 

10 : SgJ^^e:'! 11 : £oj:p 

12 : £#=? 13.14 : ;g|l.X1|2 

15.16 : X\\\M2 1^^^^^ 17 : ^ 

100 : ^E^0|1^ ^^e^^^^H 110 : 360' s «mh¥Xf| 



10-1 



j 



121 .122 : 180' ^ "[nh^xij 
141 : 180" B ^^S^^Xf) 
S1.S2.S3 : W.X\\2,M\3 m^^^j 



^2001-0 M 1535 



131.1332.133.134 : 90' g ^l^l^XH 
142.143 : 90* ^ 



^ m^^ ^mom ^^o^ >io^, ^^^^ o^^m\ m^^\^ ^oiq. 

I^f^ii ^n\2\ g^^ 5E^ £##011 ^xiEioi ^^jy|£i m^M 

T^.tB^ J.^^iAi5i>m ^n\-\ stAi ^AH£,^ std^gM ^^iiAi^uxf sF^^a^^^^^ iiS^j-, 
^xi£ib ±my\m £S#(^i ^xiJEi^ ^^i\m f#^W:^iaij2 eTq 



9§jO|| 2J6H ? 



31101^(1)21 Lu^oii sgfgfog 3§£|^ sais(2)3K a Hai°'(2)°j i'^oii 3aa 

=?S^(5)2| e^i^t^i ggj£,oi Sisggg gf^gsog >)MJi!^i(6m □ 3^'--'^ 

S£(6)0I| at^SICH ^aq(3)2) UI^OtlA) gf^^Se SJ^ IIirig(7)3t. ^gq(3)OI| aWaCH •-'^DH 

3f^2i s&' §y sse «ief5f& *a^2Eaxii(8)2f. a assiiiyi (8)oii stfsioi ssg^Koslg 



^?(ll)2f. n 5E^^(ll)e ^oH ^DH:'f:::it ^e:iq(3)2j ^^SZ|o^ ^SmSS*"^ 

(8)o| goi^oii £ES^(i2)2f. -^:?f £oj^(ii)2f £#?(i2) Afoi2] LH^i^^i m %rmi 

XIII ^^^^^e!(Sl) 5y X1|2 ShxhgpKS2)e ^SAI^I^ XIH ^aj^siiKl5)3r 

xiii ^^£Ki3) sj X1I2 ?sie(i4)# 5^^0101 X1I2 ^^^m^2)m £#^(12)011 ^^ 

gj^^f S¥(He^mholtz Resrvoir)! 0|^£^ Xl|3 S^§^g^^(S3)e £#^(12)011 S^AI^Ib 5§^(17) 



^3.21 4Ab :a§x[. IBS 



aXI. ^^:'| S^:?R¥0|| 3^01 oj:?f£|01 3§XK4A)2^ S|2jXK4B)2| At^xhgaoii oj^H 5|2XK46)7f £| 
2# m^l £10. a SI2XK4B)£f ^^T^il ^§-(5)01 £131. 3 =p£^(5)oj 5|xi-so q, -i 

iil:r:^g(7)S ^^q(3) uj^i ^^^gB^^Ai '£.HoH:?^::^l go, o^-e^ai £#Af^i:>ii £ibai. oi jifi 

OilAi ^^£lb Siie^Om •agOH^K^oj ^M^^i^IiF ^.HlH^^l^o^ g£j goj^g;,|(^o)01| £1611 ^AM 

oil sq ^uii^i ^QI^S q^Jil ^q. 

^. ^^:'l III:i:^(7)0| ^^A^SO||A•i o^A^So^ 0\^o\^ #EllSS01|Aib X1|2 ^^^^^^^(S2) 0|| aH?^X1 « i p 

gDH:7^,i:?^ sg|gfi^(Di¥^)s ^3 £#^(i2)i een ^Eici(3)2j ^^sz^og goj^,- ^^,oi| ahs 

(S2)os ^^=!q. ^^^. _^:?l D:|>ie(7)0| sfAmoiiAi ^a\^^^ oi^mb ^^^ISSOiiAib l^^^coi 
¥^):7f ifHsj §A|ofi ^ei 0| st^^i SSH £#^tH(9)2| 

(DS)o^ £#=iq. - wc^ 

OlttH. ^Oj ^DH7f^2i S^af StOI «|^£|b 3fS01|Ai g^^g:'|(10) °J £S3>1 til (9) Ojj b «f^2HO| uh 

^^^^01 xi^^o^ ^oiq:>ii £i:;i, of "h^^/^e ^\m\m i^^m S^^^:?i(io)oj efni^^im 
>i^l0Ai ^^ii£iai 4:i£iH^ 1^ £^=?(ii)^oiiAib 5H#o|i^oi ^^^^ iS£loi •^dh:?!^^:?! 



10-2 



■2001 --01 I 1535 



mmo[?\\ ^0l2[q. 

5I°/-L^^?^^^ pi^ojxi^ gs^oiiAi mmm^ s^KHeimhoitz's Effect)oii sm ^^ 

Il£lLh So|^g;,p^ z^yjsi i^a^A| o^^^lOllAi^ II|:r^^(7)o| goj|yg;^| ^^g^ 

?! fllS§>"°F^~^^ ^^^^ ni>,^(7)o| o|^|HgA| a^^M(D|^s):?^ &^oi:>ii ttoi -SDH:?f^oj ^oj 

^^^"^ ^DH^^:::l2J wmm oi^of ^o^^ m^i\o\ iii^^(7)oj q- 

g:'fAiuoii ctFd^ o^^;j sMOl ^^qisoi 2i2iQ. 



aDH:7^:^:2J ^ ^^X|6f01 ^HQH^^^oj ooj^f ^h^Qll 11^^ E/^:?! fi§2J Aims DI^OII X^R^ 4 

OloK ^ &^S01i 2Jo^ lEi^g:'!! ^^£2011 ^^A|Oj|0|| 2j>imoi ^M\om ^S^.^C^. 

£ 4b a iinilg irsEAj o|^;7|o| goj^oil ^^^\^ go|^^:?|oj ^oj g^Djc^OIJI £ 

OlOll £A|EI HP2f ^01 ^ WSOII 9\2l ?H|8 i^^e^^l g[^:?lb. 3>i|0|^(1)oj L|l-r>Ot| ^^^^ 

^^^| o^^:?|i^i«^ xj^7jip«oj A^c^o|{ guFffo^ 3H|0)^'(1)0j| Il§£|b Hai^'(2)JlK a HB1|&'(2)2i 

^(5)5K 3 ^^^(5)£j e^'^Oll lt|£|b ^H(6)^. □ £E(6)2J EfcfOII ll^£l b HI 

^^(7)2K ^^;| ^^q(3)2J q^301| It^Elb ^M5gx^|(8)£[. a ^S^^xil(8)2| q^^oil lt,^£lb 
§I|H?1B](9)£K ^^i^xi|(8)2j ^01| ^tl£]b 10)£[ . P^^ijxl|(8)2| 

SMOII 21^£|5E^ ^E!q(3)0l| 5f^£lb (OM) # Sl^?^CK 

^?(ii)2K_ 3 £^^(11)1 men !cSOH;'^:i:l ^^iq(3)2i ^^^^9.^ ^sms^ ^^stixii 

(8)21 g^^Oll 3W£lb £S^(12)2K ^^7) £Ei?(n)2[ £#=P(12) AfO|2| LH^X^|5le Xi|l ^ X\\2 §J 
X113 S^^^^^^(S1 .S2.S3) X1|1 ?^'B(13) X1|2 ?^^K14)IIK n g X1|l ^^^K13)# 

^mom Xill s^x^^^^(sl) o| ;^;^,2 s^^^^^^(S2)g 3lA|^lb X1|l ^^^M5.K15) UK 

Xill ^sinh(]3) oj ;^^}2 ^sinh(i4)g 2^ ^^^^01 X1|2 ^^S^g^^(S2)# £#?0i| ^^Al^l^ X||2 ^ 

^^S5.K16)J1K 3 Xi|2 ^^^^£[(16)21 ^^011 2[s g^£)0] ^h;>|| ^^^^ ^S^S 0{^£^ 

X1I3 ^^S^^^^(S3)e £#^(12)011 ^^Al^lb SS5(17)o^ 0|^0i5.iq. 

^^^'I Xin °! X1I2 '^^^^2.K15.16)01lb £ 5aOI| £A|E! ^Oj X|SO|| Cfi^H A|?l| g^t^o ^ 360* 

^ 4i§2J b|Mi,'2|e ^^&¥XH(110)7^ 2S£|71LK EEb £ 5bOil £Ai=! H^2^ ^01 

180' ^4:JH2| ^II^O(^^g y| n|^xH( 121.1 22) :?[ ^OjOi BHx|£|£| ^> ^ «^^^¥XH ( 121 ) 2| 0|^S^b 

H|nt^xH(122)21 q^BOl Ai^ 51^^'^^^^ CH3£|£^ :2^A|^ oi;^^ cc ^ Scojj 

2^ ^01 90- ^e^i q4.:?H2J y|B¥XH(131 .132.133.134) 1 30|q bHxjAI^ ^£ <^9\i\ 

SE £ 5d01| £A|sj h\9.\ ^0| 180' 5[l[21 ^^B¥XH(141) gT^Oll 90' ^^^^¥X}|(142 14 

3)# ^^^^ UH^tAm ^£ 2ib e 3 ^ISii ^^£U ^^1^ ^ ^S2J ^AlOllOil Xi|Al£lX| 

^^B¥XH(ioo)b n x^^^l:^[ g^^^g o\^^ m\ qsi xhs^ g^mb ^oi uf^^^mu. 
Q^m xHs?h ^^etofs xi:'f2i ^i^xhsu ee^ #£ q^^s^:>^i ^ 



10-3 



^2001-0111535 

£S§ §£H£^ ¥^011 ¥aS ^OjmSQ. 

^ SgJig;,p| :^H|E! §f^§A| o^*;^,o| ^a^^o, ^^^^l ^Md\Z\. 

5'-^^^^?™^^'^T.xlJ^.?n?' ^'^^^'^ :3SXK4A)2f 5|^1Xf(48)oj A^^x^g^oij o|e„ S|2Xf(4B)^l SI2 

^-c9£l^ 5.«^^oiLf ^ge -o"0H^^^2^ «^cH&^i^o^ ga^ B^^g:?l(io)on ojen ^^iigcK 

Oil ^uijoj ^0|se5 Qga^ ^Cf. 

^Bi(9)2i £#52.K0S)os £#£lbqi. Oiy£[ !c5DH:'f>^21 gojjii ^^01 «^^£l^ JlAi(5^^ i'^ilS^ 

(10) SI £s^Bi(9)oiib ^>^^o, --o^^orxr^^o-i^^oTL^^^ vlioji-J^'^.rxrs^i.^^ 

°ni^.™t'^L^5!!.^^-^ ^s^X1|l.X1|2 ^^^^^K15.16) ^ Ai|1.Xi|2 l^^^l^KSl.S2)t 

>1;^ISAi o|5H ^OlILiXIS ^&£|0i ^^i|£|b §A|0|| m ©^^S^U16)^ 

(17)Ilf Xj|3 ^-^S^KS3)o^ OI^OIXI^ ^i^m- 5S¥0||A1 iii^ SUK^j loli A 4m^o°2S 

^]I^olas ^^^^¥XH(1oo)o| 2^^^ j.ii!msq:?f 3 ^B^xum^T^^mM 

^ m'l^^E 2\m ^^ii£i^ ^8 zi^o^ oish^-is ^^^ieih^ ^^^^^ S^i^^y; 



0\y\M, :::::IlfO!gg ^^£^¥XH(100) 1 yHx|i|OH 910\M £ 5b01| £A|£i bh2[ ^0| ^^;i|(121 122)0 

^^Bo\^^ gooii- ohcfoj >.iifoi^s ^^e¥XH(i2i)e ^Ji^o^^A| xissi 

Ufe! ^ :)H^ gII|:7^ 3 ±iL\o\mm ^^&¥XH(i2i)2j goilAi ^x\^ ei^si q^oii ^^c^o| >^ 

mO\^^ ¥XH( 122) oil A-i X|0£| o^sog qa\ * H 51U ^^.moilg ^°^5xH(122)£ ^ 

OllAi XHxF ZI^£|P1| £101 gg^2| ^^iHS2^:^^ SX|o^:>|| g:»fl =^ oiq. ^ ' ' ^ 

5E°^ £ BbOII £A|E! um ^0| . ^^:^| 21^^(7)21 B^IS§A| X^|2 ^^x^^^^(S2)0|| Aj £#^(12)^og 
S^'£|^ !£S0H7f>i aail XIII S^§^5^^(S1)0I|A^ XII2 ^SS2.KS2)o^ g^£tb y,'DH:?f>^^ ^1^^ X^2"a 
^^S^K16)2J ggJB §y m^ m^^S:^0S)2\ SgJBOII ?H|Sj >.]I^Oigg ^^^I^¥Xf](100)oj L(Ai 

g ^Sl Bin oe>l| £|0j w^t/)o| 2^^g §l^^^i,^2j 

%m\ gin £|H^. ir|>^so| goj^goii 3018 ^^^SAi ^^^2|o| ^DH:^r>i2i sgisxiioii m^^^ 
^1 "^^^§4 ^HH':?^ g/^£|Die^£ ^oh:?^:^:»[ ^^£lb ^oi ^xiei^ 5!0lP. 

2}E. ±mom^ ^^E^¥XH:?^ ^^^^5+011 S^OIIb ^i^of u^^f ^o| ^oj^jDH^J <=^^y^X| 

saf ^ 4:^51 xi^^aaph ^xi6i:?ii i,f^^ijol| apaf 4:^7|2i lh^xii^ii xmxi^i s^cna^>iLl 3 ui---^ 
^^epii 6FXI e^^qe^s ^y\m ^^\2\ ±B?\stJi si^im ^mm ^ 919.°^ £ toii 'f ai^i 

i^OI g^^M:?|(20)2| M^WS. y\^dm siq. 2ie 22^ S XII 1 

238 3 :q|2 S^j^sgh, 1008 21-^^ ^iL\0\mm ^^&¥XH0|q. --^^ 

if^g. ^ ^soii 2|o^ >^nioigg ^^e^xii^ s ^Ajojioii eaisi a^4:^:?l !^eioi omei a^f 

01 Hm. qe ^l^^e ^^xisoiiA-i qAl t^xlXj^s oi#£i S^^Tri:::?! 2[^*^S 

°^ ^^£i£^ ^II^oli§ ^^e¥XH:?f q^^e^ □! ^m^^ BHxi£ioi oi^oisogMi ^ 

y\ S^OI l>^^^s!q. 

SE-LK ^yy\ l^^XW^ °| B^^MI SH^S ^Xfo^ g^oj ^gg^^^ y 4 oi^ ««Df 01 

qah ^^;i ^S^^Z.K)1|A121 gOllLiXI i^^MOl X|m£|Oi ggjlcSDHSJ blAll^OI ilib^Oll [QE ^^5"rfi-l 

21 :?!CHSQ. 



S^i^ 1 

^01£ om 0|^t2| S^^^g^^ gy n S^^SOII 2JSH :>Hni|£|^ ^^Q2\ g^^Oil 3§Aj?|>l 



10-4 



^2001-0111535 

3 

^^^1 ^Efoiig ^'E¥xw^ ^oiE ^ ;h 01^^ 30101 bfixiAi?i£i. 3 oi^m^ ±m\ 
^(2_*^oii oloi/i. A^;,, «|nh^xH^ a m\y\ m^^mm o\^^ q\m\ p^h xh^^ g^ti ^so^ 




10-5 



t 

^2001-0111535 




18 




10-6 




10-7 




10-8 




10-9 



